Diazepam-potentiated [3H]phenytoin binding is associated with peripheral-type benzodiazepine receptors and not with voltage-dependent sodium channels.
In the presence of diazepam, [3H]phenytoin binds with high affinity to brain membranes. The present experiments examined whether this high affinity [3H]phenytoin-binding site co-localized with the standard [3H]phenytoin-binding site on the voltage-dependent sodium channel (VDSC). Veratridine, a pharmacological activator of the voltage-dependent sodium channel, that inhibits standard [3H]phenytoin binding, failed to affect the high affinity diazepam-potentiated [3H]phenytoin binding in brain membranes, suggesting that the potentiated binding interaction resides at a site distinct from the voltage-dependent sodium channel. This possibility was confirmed by anion exchange chromatography of digitonin-solubilized rat brain membranes, as diazepam-potentiated high affinity [3H]phenytoin binding eluted in column fractions that were distinct from [3H]saxitoxin-defined voltage-dependent sodium channels. To examine whether diazepam-potentiated [3H]phenytoin binding might be associated with other 'classic' benzodiazepine receptor sites, we tested whether specific ligands for benzodiazepine receptors would either produce or block potentiated [3H]phenytoin binding. Neither agonists, nor antagonists, of the high affinity central-type benzodiazepine receptor affected potentiated [3H]phenytoin binding, suggesting that the high affinity potentiated binding site is not likely associated with central benzodiazepine receptors. Peripheral-type benzodiazepine receptor agonists, however, did potentiate [3H]phenytoin binding, and a specific receptor antagonist (PK11195) attenuated the potentiation seen with diazepam. Overall, these data illustrate that [3H]phenytoin interacts with a novel site in brain membranes that is distinct from the voltage-dependent sodium channel and is allosterically revealed by peripheral-type, but not central-type, benzodiazepine receptor agonists.